Inhibition of canine tracheal smooth muscle by mediators from cultured bronchial epithelial cells.
To determine the effect of mediators released from cultured canine bronchial epithelial cells on contraction of canine tracheal smooth muscle, we treated smooth muscle strips with piperazine-N,N'-bis(2-ethanesulfonic acid) buffer "conditioned" by 5 h incubation with cultures of 4- to 5-day-old cultured epithelial cells. Pretreatment of tracheal smooth muscle with conditioned buffer for 5 min resulted in a significant shift to the right of the contractile dose-response curve to histamine in the range of 10(-8) to 5 x 10(-4) M. In addition, conditioned buffer induced a dose-related relaxation of the muscle precontracted by histamine (5 microM). Relaxant activity was also evident against tissues precontracted by 5-hydroxytryptamine or methacholine. Lipid extraction of conditioned buffer reduced its activity to that of the fresh buffer control. Prior treatment of the cells in culture with the cyclooxygenase inhibitor, sodium meclofenamate (4 microM), markedly reduced the relaxant effect of the conditioned buffer, whereas prior treatment with MK-886, an inhibitor of 5-lipoxygenase, did not alter relaxant activity. Analysis of prostanoids released into the buffer by epithelial cells indicated the presence of prostaglandin E2 (PGE2) and 6-ketoprostaglandin F1 alpha, the former in concentrations sufficient to account for the effect of conditioned buffer on precontracted tracheal muscle. Prostaglandin I2 appeared to have a synergistic effect on PGE2-induced relaxation. We conclude that canine bronchial epithelial cells exhibit baseline release of a relaxant lipid factor(s) that can both inhibit and reverse the contraction of tracheal smooth muscle by histamine.(ABSTRACT TRUNCATED AT 250 WORDS)